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methods, Richards undertook the comparison of
the silver and copper coulometers. The vaga-
ries of these were investigated intimately and
after due corrections had been made, Faraday's
Law was found to hold within the limits of mod-
ern experimental accuracy. This conclusion
was later substantiated in the case of silver by
comparisons between the deposits formed from
aqueous solutions and from solutions in fused
salts. Another field of electrochemistry was at-
tacked by the determination of various single
potential differences of metals and the electro-
motive forces between amalgams of different
concentration. The latter data showed beyond
question that amalgams could not be considered,
except at low concentrations, to behave like
ideal solutions.

Richards' chief interest during the latter part
of his life lay in the consideration of the rela-
tion between the physical properties of the vari-
ous elements, and their compounds, especially
those connected with atomic volumes and com-
pressibilities (The Compressibilities of the Ele-
ments and their Periodic Relations, 1907). He
devised new forms of apparatus for determining
exactly the compressibilities of the elements and
their compounds, as well as certain related
properties such as surface tension and heat of
evaporation. This work led to the discovery of
the periodicity of atomic volume and compressi-
bility and the close parallelism between these
properties, as well as to the fact that increase
or decrease in volume during a chemical change
depends on the one hand upon the compressibili-
ties of the substances involved and on the other
upon their chemical affinities. The improbabil-
ity that an element possesses constant atomic
volume in different states of chemical combina-
tion was another conclusion drawn from this
work as well as very definite and interesting
ideas as to the effect of chemical affinity and co-
hesion upon the configuration of an atom and
their relation to such properties as surface ten-
sion, vapor pressure, and heat of evaporation.
The latest aspect of this work was the attempt
to compute from compressibilities and other
data the actual internal pressures which hold
matter together. (See Journal of the American
Chemical Society, March 1925, and Chemical
Reviews, October 1925). He believed this to be
the resultant of the compression due to external
pressure and intrinsic compressing effects, and
the distension due to thermal pressure and in-
trinsic distending pressure. The cohesive pres-
sures of certain elements calculated by him are
in accord with the known physical properties of
these substances.
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In all, Richards published nearly three hun-
dred papers covering a far wider field than that
indicated in the foregoing paragraphs. While
many of the theoretical results which he reached
have been and will be of the greatest impor-
tance, his contribution to the technique of pre-
cise physico-chemical investigation will un-
doubtedly always stand out as being equally im-
portant. Indeed he may well be said to have in-
augurated a new era in the accuracy of ana-
lytical and physico-chemical experimentation,
He combined with an uncanny ability to divine
previously unsuspected sources of inaccuracy, a
determination to leave nothing undone in his ef-
fort to eliminate every source of uncertainty.
In particular he felt strongly the necessity of
making certain that the materials with which
he was working conformed in quality to the
precision with which the experiments were to
be made, and he deplored the unfortunate fact
that so much of the earlier precision measure-
ments in chemistry had been made with mate-
rial of unknown or doubtful purity or definite-
ness. There can be no question that his attitude
has had a profound and salutary effect upon
modern precise research.

He taught practically without a break from
1889 until almost the moment of his death. At
first he gave instruction only in quantitative
analysis but in 1896 he gave for the first time
the course in physical chemistry for advanced
students, with which he never severed his con-
nection. During the same period he taught ele-
mentary physical chemistry from a historical
standpoint to undergraduates. In 1907 he was
exchange professor from Harvard University
to the University of Berlin. He was greatly in-
terested in the work of his research students.
His daily visits to each in the laboratory never
failed to bring encouragement and to stimulate
enthusiasm. The prodigious amount of experi-
mental research of the first quality accomplished
by these students bears tribute to his ability to
stir up in his associates the same qualities which
he possessed himself to such a high degree.
Honors came to him in rapid succession. He
was chosen a member of the American Acad-
emy of Arts and Sciences in 1891 and of the
National Academy of Sciences in 1899. The
Davy, Faraday, and Gibbs medals were awarded
in 1910, 1911, and 1912 respectively. He re-
ceived the Nobel prize of 1914 for his work on
atomic weights. The Franklin medal followed
in 1916 and the LeBlanc and Lavoisier medals
in 1922 and 1923. In 1925 he was made an of-
ficer of the French Legion of Honor. He re-
ceived numerous honorary degrees. He held

558